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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1. The following is a quotation of 35 U.S.C 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-23 are rejected under 35 U.S.C. 103(a) as being unpatentable over Tiwari 
(U. S. Pat. 6,600,173 B2) in view of Barge et al. (WO 01/15215 Al), as previously applied. 

Regarding claim 1, Tiwari discloses a method for producing a high quality useful 
layer of semiconductor material on a substrate that comprises implanting at least two 
different atomic species into a face of a donor substrate 10 to a controlled mean 
implantation depth to form a weakened zone therein and to define a useful layer, as 
disclosed in col. 2, line 57- 64; bonding a support substrate 20 to the face of the donor 
substrate 10, as disclosed in col. 2, lines 64-67; detaching the useful layer 14 from the 
donor substrate 10 along the weakened zone to form a structure that includes the useful 
layer 14 on the support substrate 20 with the useful layer presenting a surface 15 for 
further processing, as disclosed in col. 3, lines 1-11. Furthermore, Tiwari discloses that 
the purpose of its method is to provide a surface that is atomically smooth. 

Tiwari discloses the claimed invention with the exception of thermally treating 
the structure to minimize high frequency roughness of the surface. 
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Barge et al discloses a method for producing a high quality useful layer of 
semiconductor material on a substrate that comprises implanting an atomic species into 
a face of a donor substrate to a controlled mean implantation depth to form a weakened 
zone therein and to define a useful layer, as disclosed in Page 11, lines 11-34; bonding a 
support substrate to the face of the donor substrate, as disclosed in page 12, lines 5-20; 
detaching the useful layer from the donor substrate along the weakened zone to form a 
structure that includes the useful layer on the support substrate with the useful layer 
presenting a surface for further processing, as disclosed in page 12, lines 21-27; and 
thermally treating the structure to minimize high frequency roughness of the surface of 
the useful layer to thus provide a surface having sufficient smoothness so that chemical 
mechanical polishing of the useful layer surface is not required, which is disclosed in 
page 12, lines 33-35, page 15, lines 25-39, and page 16, lines 19-26, where it is shown that 
after the annealing step the roughness measured during scanning of a lxl \xm 2 area is 
reduced from 50 to 1-1.5 A rms and the roughness measured during scanning of a 10x10 
]im 2 area is reduced from 50 to 5-15 A rms. 

Thus, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to thermally treat the structure of Tiwari for the disclosed 
intended purpose of Barge et al of producing a high quality useful layer with a 
significant reduction in high frequency and low frequency roughness, as disclosed in 
page 16, lines 19-26 of Barge et al. and furthermore that Barge et al. discloses that the 
high frequency roughness is minimized sufficiently that a chemical mechanical 
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polishing is not required, but it further enhances the structure and is used to further 
reduced the low frequency roughness to a satisfactory value, which is achieved by 
Tiwari by the dual ion implantation, thus the chemical mechanical polishing step is not 
required at all. 

Regarding claim 2, Tiwari discloses in col. 2, lines 61-64 that the different species 
comprises hydrogen species and helium species. 

Regarding claim 3, Tiwari disclosed in col. 2, lines 61-64 that the method further 
comprises sequentially implanting the hydrogen and helium species. 

Regarding claim 4, Tiwari discloses in col. 2,lines 61-64 and in col. 4 lines 66-67 
that the hydrogen is implanted before the helium and that the helium and hydrogen are 
co-implanted, but does not explicitly disclose that the helium is implanted before the 
hydrogen, but since the method benefits of the implantation of the two species, it would 
have been obvious to one of ordinary skill in the art at the time the invention was made 
to implant the helium before the hydrogen. 

Regarding claims 5 and 26, Tiwari discloses that the helium species is implanted 
at a dose of between about 1 xlO 16 cm 2 and about 4xl0 16 cm 2 . It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to vary the 
dose of the helium species until a desired result is obtained, as there is no statement 
denoting the criticality of implantation dose, and Tiwari discloses a range that overlaps 
with the claimed range. 
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"In the case where the claimed ranges "overlap or lie inside ranges disclosed by the prior art" a prima facie 
case of obviousness exists. In re Wertheim, 541 F.2d 257, 191 USPQ 90 (CCPA 1976); In re Woodruff, 919 R2d 1575, 16 
USPQ2d 1934 (Fed. Cir. 1990) (The prior art taught carbon monoxide concentrations of "about 1-5%" while the claim 
was limited to "more than 5%." The court held that "about 1-5%" allowed for concentrations slightly above 5% thus 
the ranges overlapped.)" (MPEP 2144.04) 

Regarding claims 6 and 27, Tiwari discloses that the hydrogen species is 
implanted at a dose of between about 1 xlO 16 cm 2 and about 4xl0 16 cm 2 . It would have 
been obvious to one of ordinary skill in the art at the time the invention was made to 
vary the dose of the helium species until a desired result is obtained, as there is no 
statement denoting the criticality of implantation dose, and Tiwari discloses a range 
that overlaps with the claimed range. 

"In the case where the claimed ranges "overlap or lie inside ranges disclosed by the prior art" a prima facie 
case of obviousness exists. In re Wertheim, 541 F.2d 257, 191 USPQ 90 (CCPA 1976); In re Woodruff, 919 R2d 1575, 16 
USPQ2d 1934 (Fed. Cir. 1990) (The prior art taught carbon monoxide concentrations of "about 1-5%" while the claim 
was limited to "more than 5%." The court held that "about 1-5%" allowed for concentrations slightly above 5% thus . 
the ranges overlapped.)" (MPEP 2144.04) 

Regarding claim 7, Tiwari as modified by Barge et al above discloses that the 
thermal treatment is a rapid thermal annealing process carried out at a temperature of 
at least 1000°C, preferably between about 1100 and 1230°C, as disclosed in page 15, lines 
15-33, and page 18, lines 16-18. . It would have been obvious to one of ordinary skill in 
the art at the time the invention was made to vary the temperature of the thermal 
treatment until a desired result is obtained as there is no statement denoting the 
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criticality of the temperature, and as Tiwari as modified by Barge et al discloses a range 
that overlaps with the claimed range. 

"In the case where the claimed ranges "overlap or lie inside ranges disclosed by the prior art" a prima facie 
case of obviousness exists. In re Wertheim, 541 F.2d 257, 191 USPQ 90 (CCPA 1976); In re Woodruff, 919 F.2d 1575, 16 
USPQ2d 1934 (Fed. Cir. 1990) (The prior art taught carbon monoxide concentrations of "about 1-5%" while the claim 
was limited to "more than 5%." The court held that "about 1-5%" allowed for concentrations slightly above 5% thus 
the ranges overlapped.)" (MPEP 2144.04) 

Regarding claim 8, Tiwari as modified by Barge et al. above, further discloses in 
page 15, lines 16-20 that the rapid thermal annealing process is carried out for a 
duration of about 20 seconds. It would have been obvious to one of ordinary skill in the 
art at the time the invention was made to vary the duration of the thermal treatment 
until a desired result is obtained as there is no statement denoting the criticality of the 
duration, and as Tiwari as modified by Barge et al. discloses a duration that lies within 
the claimed range of 1 to about 60 seconds. 

"In the case where the claimed ranges "overlap or lie inside ranges disclosed by the prior art" a prima facie 
case of obviousness exists. In re Wertheim, 541 R2d 257, 191 USPQ 90 (CCPA 1976); In re Woodruff, 919 F.2d 1575, 16 
USPQ2d 1934 (Fed. Cir. 1990) (The prior art taught carbon monoxide concentrations of "about 1-5%" while the claim 
was limited to "more than 5%." The court held that "about 1-5%" allowed for concentrations slightly above 5% thus 
the ranges overlapped.)" (MPEP 2144.04) 

Regarding claims 9-11 and 28, Tiwari, as modified by Barge et al. above, further 
discloses that the rapid thermal annealing process is conducted in an atmosphere 
containing a mixture of argon and hydrogen or the pure gases as disclosed in page 5, 
lines 8-24, and page 15, lines 9-12. 
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Regarding claim 12, Tiwari discloses in col. 3, lines 12-21, and Barge et al. in page 
5, lines 34-39 that a stabilized oxidation process is conducted on the substrate. 

Regarding claim 13, Tiwari as modified by Barge et al. discloses that the 
stabilized oxidation process comprises the successive implementations of an oxidation 
operation, an annealing operation and a deoxidation operation, as disclosed by Barge et 
al. in page 17, lines 27-30. 

Regarding claim 14, Tiwari, as modified by Barge et al., further discloses that the 
annealing operation is conducted at a temperature of about 1100 to 1200°C but does not 
disclose the duration of the annealing step. . It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to vary the duration of the 
annealing step until a desired result is obtained as there is no statement denoting the 
criticality of the duration, and Tiwari as modified by Barge et al. discloses the cycle of 
the annealing along with the oxidation and deoxidation steps. 

"In the case where the claimed ranges "overlap or lie inside ranges disclosed by the prior art" a prima facie 
case of obviousness exists. In re Wertheim, 541 F.2d 257, 191 USPQ 90 (CCPA 1976); In re Woodruff, 919 F.2d 1575, 16 
USPQ2d 1934 (Fed. Cir. 1990) (The prior art taught carbon monoxide concentrations of "about 1-5%" while the claim 
was limited to "more than 5%." The court held that "about 1-5%" allowed for concentrations slightly above 5% thus 
the ranges overlapped.)" (MPEP 2144.04) 

Regarding claim 15, Tiwari as modified by Barge et al. discloses conducting a 
rapid thermal annealing process on the structure prior to the stabilized oxidation 
process, as disclosed above and as disclosed in page 17, lines 12-17 of Barge et al.. 



Application/Control Number: 10/691,403 Page 8 

Art Unit: 2814 

Regarding claim 16, Tiwari as modified by Barge et al. discloses conducting a 
plurality of rapid thermal annealing and stabilized oxidation processes on the structure 
as disclosed in page 17, lines 12-17, and page 20, line 20- page 21, line 4 of Barge et al.. 

Regarding claim 17, Tiwari, as modified by Barge et al., discloses the stabilized 
oxidation operation being conducted prior to thermally treating the structure as 
disclosed by Barge et al. in page 20, lines 20-25. 

Regarding claim 18, Tiwari as modified by Barge et al. discloses conducting a 
plurality of rapid thermal annealing and stabilized oxidation processes on the structure 
as disclosed in page 17, lines 12-17, and page 20, line 20- page 21, line 4 of Barge et al. 

Regarding claim 19, Tiwari, as modified by Barge et al., discloses at least one 
simple oxidation operation including an oxidation operation followed by a deoxidation 
operation of the structure as disclosed by Barge et al. in page 17, lines 27-30. 

Regarding claim 20, Tiwari as modified by Barge et al. discloses conducting a 
rapid thermal annealing process on the structure prior to the simple oxidation process, 
as disclosed above and as disclosed in page 17, lines 12-17 of Barge et al.. 

Regarding claim 21, Tiwari as modified by Barge et al. discloses conducting a 
plurality of rapid thermal annealing and simple oxidation processes on the structure as 
disclosed in page 17, lines 12-17, and page 20, line 20- page 21, line 4 of Barge et al.. 

Regarding claim 22, Tiwari, as modified by Barge et al., discloses the simple 
oxidation operation being conducted prior to thermally treating the structure as 
disclosed by Barge et al. in page 20, lines 20-25. 
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Regarding claim 23, Tiwari as modified by Barge et al. discloses conducting a 
plurality of rapid thermal annealing and simple oxidation processes on the structure as 
disclosed in page 17, lines 12-17, and page 20, line 20- page 21, line 4 of Barge et al.. 

Regarding claim 24, Tiwari as modified by Barge et al. discloses that the different 
atomic species are implanted so that the useful layer surface is provided with a low- 
frequency roughness of less than about 5 A after the detachment of the useful layer at 
the weakened zone without chemical mechanical polishing, as disclosed by Barge et al. 
in page 16, lines 19-26. 

"In the case where the claimed ranges "overlap or lie inside ranges disclosed by the prior art" a prima facie 
case of obviousness exists. In re Wertheim, 541 R2d 257, 191 USPQ 90 (CCPA 1976); In re Woodruff, 919 F.2d 1575, 16 
USPQ2d 1934 (Fed. Cir. 1990) (The prior art taught carbon monoxide concentrations of "about 1-5%" while the claim 
was limited to "more than 5%." The court held that "about 1-5%" allowed for concentrations slightly above 5% thus 
the ranges overlapped.)" (MPEP 2144.04) 

Allowable Subject Matter 
3. Claim 25 is objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

The primary reason for the allowance of the claims is the inclusion of the feature 

o 

that the useful layer is provided with a low frequency roughness of less than about 5A 
measured over a sweep area of about 40x40 pm 2 after the detachment of the useful layer 
at the weakened zone without chemical mechanical polishing which is not anticipated 
nor rendered obvious over the prior art of record. 
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Response to Arguments 
4. Applicant's arguments filed 8/3/05 have been fully considered but they are not 
persuasive. 

Regarding applicant" s argument that both Barge and Tiwari teach that polishing 
is required to provide an acceptable surface, and that there is in fact no suggestion to 
one of ordinary skill in the art that the methods of these two references could be 
combined to eliminate the polishing step, it is noted that the claim language states that 
the structure is thermally treated to minimize high frequency roughness so that the 
polishing is not required, but the claim language does not preclude that a polishing step 
may take place afterwards since the claim is open ended. Furthermore, it is noted that 
the method of Barge discloses the polishing step to further improve the surface by 
further reducing the low frequency roughness which has already being reduced by the 

o 

implantation and thermal treatment to 1-1.5 A on a lxl pm 2 scanned surface area, and 
the claim language recites that "thermally treating the structure to minimize high 
frequency roughness of the useful layer surface to thus provide sufficient smoothness 
so that chemical mechanical polishing is not required" therefore Barge performs the 
CMP operation for a different purpose and the claim language does not preclude the 
presence of a polishing step it just states that it is not required, not that it should not be 
performed at any time in the process. 
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Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and 
any extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date 
of the advisory action. In no event, however, will the statutory period for reply expire 
later than SIX MONTHS from the date of this final action. 

5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ginette Peralta whose telephone number is (571) 272- 
1713. The examiner can normally be reached on Monday to Friday 8:00 AM- 5:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wael Fahmy can be reached on (571) 272-1705. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http:/ /pair-directuspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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